During the last 20 years, the number of infants evaluated for permanent hearing loss at birth has increased dramatically with universal newborn hearing screening and intervention (UNHSI) programs operating in all US states and many territories. One of the most urgent challenges of UNHSI programs involves loss to follow-up among families whose infants screen positive for hearing loss. We surveyed 55 state and territorial UNHSI programs and conducted site visits with 8 state programs to evaluate progress in reaching program goals and to identify barriers to successful follow-up. We conclude that programs have made great strides in screening infants for hearing loss, but barriers to linking families of infants who do not pass the screening to further follow-up remain. We identified 4 areas in which there were barriers to follow-up (lack of service-system capacity, lack of provider knowledge, challenges to families in obtaining services, and information gaps), as well as successful strategies used by some states to address barriers within each of these areas. We also identified 5 key areas for future program improvements: (1) improving data systems to support surveillance and follow-up activities; (2) ensuring that all infants have a medical home; (3) building capacity beyond identified providers; (4) developing family support services; and (5) promoting the importance of early detection. Pediatrics 2010;126:S19-S27
Each year, ϳ12 000 infants in the United States are born with permanent hearing loss. 1 Newborn hearing screening can help ensure early detection of hearing loss for these infants. 2 The average age of detection of hearing loss without screening is 2 1 ⁄ 2 to 3 years 3, 4 of age, which is far too late. 5 The availability of effective newborn hearing screening and treatment prompted Congress to pass legislation in 1999 that created a universal newborn hearing screening and intervention (UNHSI) program to ensure that (1) all newborns are screened for hearing loss, (2) newborns who do not pass the screening receive an audiologic diagnosis before 3 months of age, (3) infants with hearing loss are enrolled in early intervention (EI) programs before 6 months of age, and (4) infants with hearing loss have a medical home and family support (see Fig 1 for a conceptual framework of the UNHSI program). Research results have revealed that such screening and intervention programs can reduce the time to identification of hearing loss and improve language abilities. [6] [7] [8] [9] Currently, UNHSI programs are operating in all states and most territories, and nearly every hospital in the United States is currently screening all infants for hearing loss. 9 Despite these advancements, UNHSI programs continue to face barriers to full implementation. One of the most urgent challenges is that many families whose infants screen positive for hearing loss do not return for follow-up evaluations. Recent study results suggest that loss to follow-up is associated with factors such as inadequate communication among various providers, shortages of pediatric audiologists, inadequate health insurance coverage, and various demographic characteristics, [10] [11] [12] [13] but there has not been a systematic analysis of how these and other factors are interfering with successful follow-up and how barriers to follow-up can be addressed. On the basis of a national evaluation, we identify barriers to follow-up for infants who require further evaluation and outline strategies for overcoming these barriers.
METHODS
A research team at Mathematica Policy Research conducted a survey of 55 UNHSI program coordinators and made site visits to 8 UNHSI programs to (1) evaluate the progress of the UNHSI program in achieving its goals, (2) identify barriers to follow-up from birth to screening, screening to audiologic evaluation, and audiologic evaluation to EI, and (3) assess how the existence of a medical home and family support programs can help overcome these barriers within UNHSI systems.
Respondents to the survey were asked to identify barriers to and successful strategies for implementing each component of an effective UNHSI program. To develop the survey, an open-ended telephone interview guide was constructed on the basis of relevant literature and administered to a diverse set of 7 UNHSI programs. The responses to these interviews were used to develop the survey instrument with discrete options for most survey questions to facilitate cross-program analysis. We identified several barriers within the current UNHSI system that might account for these gaps in follow-up. Many of these barriers are related to the fact that most UNHSI programs are still in the early phases of program implementation. We summarize the barriers to follow-up below, along with strategies that states were developing to reduce them. In general, these barriers can be grouped into 4 broad categories: (1) lack of service-system capacity; (2) lack of provider knowledge; (3) challenges to families in obtaining services; and (4) information gaps.
Lack of Service-System Capacity
The introduction of the UNHSI programs in most states increased the number of children requiring screening and follow-up services. Building the capacity to provide these services meant introducing new or updated equipment into clinical settings, retraining providers, and developing new service systems. On the basis of survey and interview data, we identi- c Some programs reported rates that reflect the percentage of children referred to EI or family-to-family support, whereas others reported rates that reflect the percentage of children who received services through EI or family-to-family programs. When both rates were reported, we recorded the percentage that received services.
fied 4 barriers that states need to address.
Insufficient Screening Equipment
The most frequent obstacle to successfully screening all newborns identified by hospital staff was unreliable screening equipment. Some hospitals had back-up equipment, but the lack of back-up equipment in most hospitals meant that infants were often discharged before malfunctioning equipment could be repaired. Families staying in hospitals without back-up equipment were sometimes asked to return to the hospital or to an outpatient rescreening center if their child was not screened during his or her stay, which prompted delays and a higher incidence of missed screenings.
Shortage of Pediatric Audiologists
Nearly half of the UNHSI programs cited a lack of pediatric audiologists as a major obstacle to diagnostic evaluation. Shortages in available pediatric audiologists stem from a lack of university training programs that emphasize pediatric audiology. Compounding this problem is the difficulty involved in evaluating infants, because it necessitates specialized equipment and often requires extra time for testing. As noted elsewhere in this supplemental issue, 14 pediatric audiologists are generally reimbursed poorly for diagnostic services, and payment rates by both public and private insurance systems do not reflect the time-intensive nature of pediatric audiology services.
Inadequate EI Services for Infants With Hearing Problems
Historically, most children with hearing loss were not identified until 2 1 ⁄ 2 to 3 years of age. 5 Consequently, most EI programs were insufficiently staffed to handle the increased number of younger children who accompanied the implementation of universal newborn hearing screening. One-third of UNHSI programs reported that a lack of EI services was a major problem.
Lack of Family Support Programs
Family support programs for children with hearing loss were the least developed component of the UNHSI system. Nine states had no family support programs at all, and half of the UNHSI programs reported that the lack of services was a major problem in their state. In addition, 44% of the programs reported that lack of funding for family-to-family support strongly contributed to the lack of services.
State strategies for reducing or eliminating obstacles to building sufficient capacity included developing partnerships with other resources in the community (eg, sharing screening equipment or providing family support services), establishing training programs to increase the number of pediatric audiologists, and seeking grants to purchase equipment and support family support programs.
Lack of Provider Knowledge
The fact that so many additional children are being identified with hearing loss, and that it is occurring at much younger ages, means that key providers (eg, hospital staff, pediatricians, audiologists, etc) need to develop new knowledge and skills related to helping young children with hearing loss. 15 Many UNHSI programs have been working to educate other stakeholders, but at least the following challenges remain.
Many Screening Hospitals Have No Standardized Protocols for Screening or for Presenting Screening Results
Most hospital-based hearing screening is performed by nursing and newborn care staff. Although some UNHSI programs provide initial protocols or training materials, most screeners were trained by other screeners or equipment manufacturers without any guidance from the UNHSI program. In addition, only one-third of UNHSI programs reported that screeners in their state had been trained in how to present screening results to parents, which can be important in a family's decision of whether to follow-up on nonpass results.
Insufficient Patient Population to Develop Expertise in Some Areas
Because congenital hearing loss affects only 2 to 3 children per 1000, many pediatricians and EI providers do not see enough children to develop appropriate expertise. We observed a relation between volume and quality of care in 2 areas. First, screening seemed to be of higher quality when it was concentrated in a small group of screeners. Second, there was evidence that the quality of follow-up services was lower in less-populated areas or smaller provider practices. In less-populated states or smaller health care or audiology practices, it has been difficult to "standardize" treatment among providers or to educate them sufficiently to navigate the UNHSI system.
Many Providers Lack Knowledge of EI or Family-to-Family Support Services
Many pediatricians have serious gaps in their knowledge about childhood hearing loss because it is often not included as a part of their medical training. Consequently, many pediatricians have not yet integrated follow-up on screening results into their newborn-care protocol. 15 One-third of the UNHSI programs reported that pediatricians in their state did not routinely review screening results for their newborn patients (as reported elsewhere in this supplemental issue, 16 this is sometimes because UNHSI programs do not report the needed information to the pediatrician). One-third of the UNHSI programs reported that pediatricians' and audiologists' lack of knowledge about the availability of EI services was a major problem in their state. A similar percentage reported that providers' insufficient knowledge about family-to-family support was a major barrier to connecting families to that form of support.
Some Pediatricians Have a "Wait-andSee" Attitude Toward Follow-up
In addition to deficits in their general knowledge of the UNHSI program, our evaluation revealed that some pediatricians took a "wait-and-see" attitude about newborns who did not pass the hearing screening. Such an approach is probably a holdover from the past, when many children were not diagnosed until they were of school age. 5 Nearly half of the UNHSI programs reported that such attitudes were a major obstacle to successful follow-up in their states.
Strategies being used by state UNHSI programs to improve the knowledge of pediatricians and other health care providers included training, technical assistance by the UNHSI program, and concentration of some services within a small group of providers (see Table 2 ).
Challenges to Families in Obtaining Services
Many families have trouble accessing hearing health services because of lack of transportation or they have no health insurance, as well as family characteristics such as repeated moves and the language spoken in the family. We identified 6 barriers related to accessibility of services.
Traveling to an Unfamiliar Location for Diagnostic Evaluation
Families may be less likely to follow-up on a referral for an audiologic evaluation if they must travel to locations other than the hospital in which their child was born.
Preauthorization Requirements for Further Evaluation
Linking an infant to a pediatric audiologist is often delayed if preauthorization must be obtained to help pay for audiology services. Such delays often occur when the family wants to use Medicaid, the state's program for children with special health care needs, or their State Children's Health Insurance Program (SCHIP).
Lack of Transportation to Audiology Services
Lack of transportation can prevent families from keeping appointments with audiologists, particularly if the families must travel long distances. This situation can be especially difficult for low-income families or those who live in rural areas with inadequate public transportation.
Inadequate Health Insurance Coverage for Children's Hearing Services
Public and private health insurance policies almost never provide adequate coverage for hearing services. 14, 17 Children with no insurance are less likely to have a usual provider who can act as their medical home. Cost or lack of insurance was also identified as a major barrier to audiology evaluations in one-third of the states.
Challenges to Connecting Mobile Families With EI Services
EI for children with hearing loss usually requires a series of home-based interventions over a 1-to 3-year period. Linking families to EI can be challenging if families of children diagnosed with hearing loss move often and cannot access continuous services.
Language Differences Between Families and Providers
UNHSI program staff noted that if families speak a language other than English, it may be difficult for screening staff and other providers to explain the results of the screening test and to describe the follow-up process.
State strategies for reducing accessibility problems included using services offered through other state assistance programs, such as transportation and interpretation services and educating staff from the UNHSI program, hospitals, and other providers as to how they can help families overcome access barriers by applying for public coverage or initiating preauthorization proceedings on behalf of families (see Table 3 ).
Information Gaps
An effective data-management and -tracking system is critical for a successful UNHSI program. Such systems Educate providers about EI services through UNHSI outreach Maintain a single point of contact (such as a toll-free number) for providers to link families to EI A "wait-and-see" attitude among health care providers Educate physicians through AAP-sponsored workshops, grand rounds, online physician access to case studies, and other forms of colleague-to-colleague training provide the information necessary for surveillance and the foundation for managing follow-up visits for families. All UNHSI programs had some type of data system in place, but these systems varied widely in their capacity to support the data needs of the UNHSI program. The evaluation revealed the following problems.
Poor Communication Among Hospital Staff, Key Providers, and the UNHSI Staff
Staff from half of the UNHSI programs described the quality of data reported by hospitals in their state as poor or good versus very good or excellent. The most common errors were missing contact information or hearing results or name changes for the infant. During site visits we noted that reporting systems that used handwritten forms were more prone to errors than those that relied on computer-based systems such as electronic birth certificates or metabolic screening systems. Systems to collect follow-up data from audiologists, pediatricians, and other providers are even less well established than those developed to collect screening data from hospitals. These systems generally consist of paper forms for providers to submit via fax or mail and are often difficult for UNHSI staff to collect. To facilitate follow-up, UNHSI staff have to know which audiologists in the state are likely to be evaluating infants and young children to provide them with reporting forms and encourage reporting of results. Similarly, UNHSI staff have to know which pediatricians have a child with a nonpass result in their practice.
Data Systems That Are Inaccessible to Providers
For data systems to facilitate followup, data have to be collected from providers as children move through the UNHSI sequence of screening, evaluation, and treatment. Informing pediatricians of the infants in their practice who do not pass the hearing screening enables the provider to help families return for follow-up evaluations. However, most current UNHSI data systems are inaccessible to providers.
Privacy-Sharing Laws
As reported in more detail elsewhere in this supplemental issue, 16 the sharing of education and health information is restricted by federal confidentiality laws such as the Health Insurance Portability and Accountability Act of 1996 (HIPAA), the Federal Educational Rights and Privacy Act (FERPA), and the Privacy Regulations of Part C of the Individuals With Disabilities Education Act. 16, [18] [19] [20] The HIPAA limits the extent to which personal health information can be shared, and the FERPA and the Part C privacy regulations limit the extent to which EI programs can share information about specific children with the UNHSI program without parental consent. During site visits, UNHSI program staff members repeatedly noted that such privacy laws interfered with their ability to facilitate follow-up and linkage to services for children in their programs.
State strategies for reducing or eliminating barriers to effective surveillance and monitoring included training hospital staff to relay complete information, using more sophisticated data systems, and collaborating with data partners to navigate privacy laws (see Table 4 ).
DISCUSSION
The results of this evaluation suggest that although universal newborn hearing screening has largely been accomplished, significant loss to follow-up is still occurring at various stages in the UNHSI sequence. As a result, many children who should have further evaluation and/or treatment are not receiving these services. Several factors contribute to this problem, including a lack of service-system capacity, lack of provider knowledge, challenges to families in obtaining services, and data-management and information gaps. These findings are aligned with those from other recent work in the United States and abroad that point to the importance of key factors such as health insurance coverage, availability of audiologists, and appropriate communication of results in linking families to needed services. 6, 10, 11 Our study results add to this literature by conducting the first (to our knowledge) systematic review of the national Given the time it takes to implement this type of universal, multientity public health initiative, it is not surprising that most programs are still in the process of building a comprehensive system and probably will be for the next several years.
As states continue to address barriers to effective implementation of the UNHSI program, they should consider the following action steps:
Improve Data Systems to Support Surveillance and Follow-up Activities
The ability of programs to conduct effective follow-up depends on timely and accurate transmission to the UNHSI program of hospital screening and audiology evaluation results, as well as on accurate contact information for families. Surveillance data are important for evaluating progress toward program goals.
Ensure That All Infants Have a Medical Home With Adequate Care Coordination
Because hearing-loss detection is a multistep process that requires the involvement of several entities, children and their families benefit from having a medical home to help them navigate the sequence of detection and treatment. The AAP and the Health Resources and Services Administration's Maternal and Child Health Bureau have aggressively promoted the concept of the medical home for all children with special health care needs, including children with hearing loss. 21 Recent study results have suggested that it is possible to provide coordinated care in primary care settings, often most efficiently performed by nonphysicians, primarily nurses. 22 For example, care coordination would be improved if all pediatricians provided a standing order to hospitals with whom they work that specified that all of his or her patients should receive newborn hearing screening and that the results should be reported to his or her office. The pediatrician's office staff then knows to check all infants for screening results, report those that are missing, and refer newborns who require further evaluation for audiology diagnosis. This process works only if the pediatrician is known at the time the infant is discharged from the nursery, which is frequently not the case.
Build Capacity Beyond Current UNHSI Stakeholders
To improve UNHSI programs, it is important to appropriately involve other stakeholders who are not now extensively involved. For example, UNHSI programs do not typically reach out to equipment manufacturers, although these businesses often conduct the initial screening training for hospital staff. Similarly, other health care providers (such as otolaryngologists) are important UNHSI providers but are underrepresented in UNHSI program activities.
Develop Family Support Programs
At the present time, family support programs are particularly underdeveloped in UNHSI systems. 
Promote Understanding of the Importance of Early Detection
As UNHSI programs mature, they must ensure that all stakeholders are aware of the importance of early detection of hearing loss. Many aspects of the program rely on colleague-to-colleague training. Families often seek advice about whether to pursue further evaluation from hospital staff, pediatricians, audiologists, and other families. Each of these stakeholders should be sending a consistent message about the UNHSI program and its benefits. Similar to other public health initiatives, the UNHSI program may benefit from public awareness campaigns.
